Forty pigs (twenty males and twenty females) were weaned at 4 weeks of age into individual cages, and their weights and feed intakes measured daily. From weaning to 16 kg live weight they were given free access to a feed with either 134 (L) or 278 (H) g crude protein (nitrogen x 6,25)/kg fresh weight. During this period pigs on feed L grew a t a slower rate and converted feed less efficiently than pigs on feed H. At 16 kg live weight they were introduced to a 6 d period of feeding when, on succesive days, they were given feeds L, H, L, H, L and H (if previously fed on L) or feeds H, L, H, L, H and L (if previously fed on H). For pigs previously given access to feed L the live-weight gain was 1061 Y. 575 g/d on the days when H or L was given; the feed intake was 1078 Y. 1027 g/d respectively. For pigs previously given access to feed H, the live-weight gain was 655 Y. 610 g/d and the feed intake 844 v. 1071 g/d on the days when H or L were given. The interactions between the feed given previously and the feed given for the 3 d of the subsequent 6 d period were highly significant for both live-weight and feed intake. These rapid changes in feed intake and growth rate suggest that the metabolism of young pigs is extremely flexible, with a rapid rate of response to a change in the protein content of their feed. 
~~
Pigs, like other domesticated species (e.g. sheep, Ranhorta & Jordan, 1966; chickens, Kirschgessner et al. 1978) , are able to control their protein intake in the long term. When given access to a feed marginally deficient in protein they increase their rate of feed intake and, hence, get fatter (Henry, 1985; Stamataris et al. 1986 ). Some preliminary evidence (Kyriazakis, 1989) suggests that there is also a short-term regulation of protein intake when pigs are offered low-and high-protein feeds on alternate days. The suggestion that pigs can respond rapidly to daily changes in the composition of their diet disagrees with the view that changes in the rate of feed intake, and consequently growth rate, take an appreciable time to be established (Vaughan et al. 1962; Waterlow & Stephen, 1967) . The objectives of the experiment reported here were first to examine the effects of daily abrupt changes in the protein content of the feed on both intake and growth rates of young pigs, and second to investigate how the composition of the feed given previously affects the magnitude of these responses.
MATERIALS A N D M E T H O D S
Forty Cotswold F1 Hybrid Large White x Landrace pigs (twenty entire males and twenty females), from seven litters, were individually caged in a controlled environment house. The pigs were moved immediately after weaning at 4 weeks of age when they had a mean liveweight of 682 (SD 1.01) kg. Half of them (equal numbers from the two sexes) were offered free and continuous access to feed L and half to feed H.
The composition and chemical analysis of the two feeds are given in Table 1 . Feed L contained 134 g crude protein (nitrogen x 6.25; CP)/kg and was based on oatflakes and milk substitute; in feed H some of the oatflakes were replaced by fishmeal and milk substitute, to give a CP content of 278 g/kg. Both feeds were calculated to have similar digestible energy contents and to be abundant in minerals and vitamins. Feed H, however, contained higher amounts of macrominerals in order to maintain suitable ratios relative to protein.
At a live weight of 16 kg the pigs were introduced to a 6 d period of feeding in which, on successive days, they were given feeds L, H, L, H, L and H (if previously fed on L) or feeds H, L, H, L, H and L (if previously fed on H). The pigs were weighed on an electronic scale to the nearest 10 g and their daily feed refusal measured to the nearest 1 g, between 08.30 and 09.30 hours each day, in the same order.
R E S U L T S
To exclude the effects of the post-weaning stress (which were variable between pigs) the analysis considered the live-weight gains and feed intake from 9 kg live weight. Pigs on the low-protein feed (L) took significantly more time to reach 16 kg live weight. From 9 to 16 kg live weight, for feeds L and H respectively, the weight gains were 386 and 591 g/d (standard error of difference (SED) 17; P < O.OOl), the rates of feed intake 749 and 666 g/d
(SED 21; P < 0.001) and the feed conversion efficiencies (FCE) 0.517 and 0.891 (SED 0.019, P < 0.001). Female pigs in both treatments appeared to have a higher rate of feed intake than males, but the difference was not significant. The lower efficiency on the feed with the lower protein content (L) reflects an increase in the lipid content of the gain of the pigs on this feed. The feed intakes and live-weight gains for each day of the 6 d period subsequent to 16 kg live weight are illustrated in Figs. 1 and 2 respectively. The mean values for the 3 d on feed L and the 3 d on feed H are given in Table 2 . The values were analysed as a split-plot design, with pigs as main plots and days as sub-plots. For the pigs previously given feed L, the mean live-weight gain on the days when feed H was given was 1.85 times that when feed L was given (P < 0.001) with no appreciable effect on feed intake. For the pigs previously . fed on H the mean live-weight gain was only 1.08 times as great, but the effect on intake was significant (P < 0.001), with consumption 231 g/d more on feed L than H. Thus, the interaction between the feed given previously and the feed given for the 3 d of the subsequent 6 d period was highly significant for both live-weight gain (P < 0.001) and intake (P < 0001). Interactions with sex were not significant.
DISCUSSION
The increased intake on L compared with H of the pigs previously given H is consistent with the idea that pigs attempt to control their protein intake in the short run. Although there are apparently no other comparable experiments, it has been suggested that rats are able to detect changes in the protein content of their diet within 4 h (Harper, 1974) and hens are able to regulate their protein intake on a 12 h basis (Chah & Moran, 1985) . The absence of a similar difference in the intakes of pigs previously fed on L, which arose because intake on feed H increased up to the intake on feed L, can be accounted for by the growth rates of the animals on these treatments. For these pigs, which, following feeding on L, can be presumed to have depleted protein stores (Wallace, 1959; Tullis, 1981) , daily live-weight gain was dramatically increased when feed H was given. Such increased gains have been attributed to a repletion of previously depleted labile protein reserves (Holt et al. 1962; Burton et al. 1974) . These protein reserves are likely to be in the skeletal muscles, skin and feed-processing organs, since increased rates of protein synthesis were observed in these sites during re-alimentation following a period of feeding on a protein-deficient feed or a constraint feeding regimen (Millward et al. 1973 ; Ashley, 1985) . Short-term changes in live-weight can reflect changes in the weight of gut contents. For the pigs previously given L the intakes of feeds L and H were similar and the observed difference in gain is most unlikely to have reflected changes in gut-fill. This conclusion is supported by the feed efficiency values, calculated using the measured gains, which, at 0.56 for feed L and 0.98 for feed H, were in good agreement with the values for these feeds when fed continually in the first part of the experiment of 0.52 and 089 respectively. For the pigs previously fed H intake was 1.27 times higher when feed L rather than feed H was given. This difference in intake could have had the effect of confounding differences in empty body-gain with changes in gut-fill. If, for example, an extra 1 g feed intake/d led to an extra 0.35 g of gut-fill (a reasonable assumption for highly digestible feeds such as L and H) then the gain on L should be reduced by 035 times the difference in feed intake and that on H should be increased by the same amount. The gains, adjusted for differences in presumed gut-fill in this way, become 531 and 734 g/d for L and H respectively and the efficiencies 0.50 and 0.87 respectively. These adjusted efficiencies are in line with those expected from those measured in pigs on the two feeds in the 9-1 6 kg live-weight interval.
The rapid changes in intake and growth rate of the size seen here imply that the rate of metabolism of young pigs is extremely flexible, with a rapid rate of response to a change in the protein content of their feed. Such rapid response allows the protein eaten to be effectively used for growth.
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